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Mathematical Physics




1. A car accelerates with constant acceleration of 2 ms~2 from an initial velocity of 2 ms™' over 8
m. Find the final velocity and the time taken

2. A particle moves along a line with position s = ¢ — £2. Draw the velocity/time diagram for
0<r=1,

3. A particle moves with acceleration a = #i — 3j + 4k at time ¢, If the initial position and velocity
are given by ro = 2i +3j and u = i +4k respectively, find the position vector for all time.

4. Consider the vectorsa = 2i+4j ~kand b =1 +2j+3k. Find the angle between them,

5. A block is projected with velocity 5 m/s along a rough horizontal plane with coefficient of
friction u = 0.25. How far does it travel before being brought to rest ?

6. A ball is projected with velocity 6 m/s under gravity. Find the maximum possible horizontal
range.

7. A particle of mass 3 kg is at the end of a horizontal elastic spring of natural length 2 m and
modulus of elasticity 2 N . Find the potential energy stored if the spring is extended by 0.5 m,
from its equilibrium position.

8. A mass m attached to an inextensible cable of length & (which is fixed at the other end) moves
in a circle with velocity v. Find the tension in the cable.

9. A mass attached to a spring experiences a displacement x = cos(f} — 2sin(z). What is the
amplitude of the simple harmonic motion?

10. A uniform cube with sides of length 4 lies on an inclined plane. Assuming no slipping occurs,
find the angle at which the cube topples.

11. Find the moment about the origin of the force F = 31 — j + k acting at the pomnt {1,-2, 1).

12. A system of forces consists of three forces F; = i—j, F2 = 3j and F3 = -2i + j acting at
r| = 0,r; = —iand r; = j respectively. Find an equivalent system of forces consisting of a
single force F acting at r = 0 together with a couple M.

13. Solve the first order linear differential equation where x(0) = 2

dx =
P 2x = 3.

14. A 3 Kg ball with initial velocity of 4 m/s collides elastically with a second ball of mass 1 Kg at
rest. Find the final velocities assuming the motion is along a line.

15. A two dimensional plate is made by joining the edge of a square plate of side a to the edge also
of a side a of a rectangular plate of sides a and 2a. Assuming that both plates are of the same
constant density, find the centre of mass of the solid.

16. Find the moment of inertia of a uniform circular ring of radius a about an axis through the edge
and perpendicular to the plane of the ring.



